Background: Dementia is a noncommunicable disease with no effective prevention, treatment or cure. Evidence is emerging for the use of exercise to decelerate cognitive decline; however, few studies exist among nursing home residents and an optimum exercise protocol has yet to be determined. Objectives: To determine the effectiveness of physical activity in maintaining cognitive function in nursing home residents with Dementia. Methods: Databases searched included CINAHL, MEDLINE complete, SPORTDiscus and ScienceDirect. Six relevant studies were identified and critically appraised using the Effective Public Health Practice Project Quality Assessment Tool. Results: All trials included different exercise programmes with various activity types and duration; all control interventions were social activities. Three studies demonstrated improved cognition in the intervention group, whilst one study observed a slower decline. Four studies found statistically significant cognitive decline in the control groups. Two studies observed no significant changes in either the intervention or control groups. Overall, there is moderate-to-strong evidence that physical activity can effectively maintain cognitive function in nursing home residents with Dementia. Conclusions: All interventions had a favourable effect on cognition. Results suggest that aerobic exercise of longer duration may be most effective for those with mild-tomoderate cognitive impairment; whilst multimodal programmes may be most effective for moderate-to-severe Dementia. Combining an exercise programme with standard daily activities appears no more effective than exercise alone. Future research should aim to determine an optimum exercise protocol and whether the positive effects on cognition can be maintained long-term with continued exercise.
I enjoyed reading this literature review on the use of physical activity to maintain cognitive function in residential care. Overall, this was a very well written article. I note that the authors have addressed the first reviewers comments, however reading the revised manuscript, there is still potential to improve the balance between the Results and Discussion (see first reviewer comments 4 and 5).
I would suggest including more narrative detail on the participants and interventions in the Results section. Participant age, sex, baseline cognitive score and activity/frailty level, and specifics on the nature of the interventions (what was in a multi-modal programme?) -the 'ins and outs of type and duration' of the interventions should all be in the Results. It will then be easier to synthesise this information in the Discussion section to give a more concise, cohesive message. There are some important points made in the Discussion, such as the need to consider frailty when prescribing physical activity, so reducing the length of the Discussion section will allow these key messages to stand out.
Many thanks for these comments.
The results sections has been modified to include the details suggested.
The discussion has been edited to reduce its length whilst maintaining the key messages.
Response to reviewer comments
Can physical activity be used to maintain cognitive function in nursing home 1 residents with Dementia? A literature review. Dementia is a noncommunicable disease with no effective prevention, treatment or cure. 1 
5
Alzheimer's disease (AD) is the most common type of dementia with twenty-six million people 6 affected worldwide; consequently, this is described as a global epidemic which is projected to 7 increase as a result of aging populations. 2 Many animal studies have demonstrated that 8 physical activity can attenuate neuropathology associated with AD, 2 whilst emerging evidence 9 has shown improvements in cognitive and motor function and performance of activities of daily 10 living by increasing the amount of exercise in community-dwelling older adults with AD. 3, 4 11 However, few studies exist among nursing home residents and an optimum exercise protocol 12 has yet to be determined. Subsequently, current UK guidelines provide limited 
Results

55
The search provided five RCTs and one CCT which matched the inclusion criteria. Data extracted 56 from these studies are presented in Table 3 . 57 Four RCTs scored strong and one RCT scored moderate on the EPHPP Quality Assessment Tool. 6 58 However, the CCT was rated weak which subsequently reflects the hierarchy of evidence scale 59 (Table 2) . 8 
60
The studies included in this review had small sample sizes and the three trials with the least 61 participants did not conduct a power analysis, 9,11,12 whereas those with larger samples 62 did. 10,13,14 Although, it should be mentioned that Stevens and Killeen 10 did not achieve the 63 numbers calculated from the power analysis; perhaps reflecting the fact this was the only RCT 64 to be rated moderate by the quality assessment tool. 6 Additionally, participants were not 65 randomly selected to enter the trials from their respective nursing homes and thus could only 66 be scored as 'somewhat likely' to be representative of the target population. 6 Therefore, it is 67 possible that both selection bias and small sample sizes reduce the generalisability of findings. there were significant differences in characteristics between those who completed the study 78 and those who dropped out. This decreases the generalisability of findings as attrition may 79 preferentially select for those responding to the intervention. 9,12,13 Finally, no study reported 80 that participants were blinded to the research question or group allocation. The importance of 81 this methodological flaw could be questioned as this method reflects patients in practice whom 82 are aware of the treatment they receive and the intended outcomes.
[ Comparing all six studies, a fifteen-week multimodal programme proved to be the most 157 effective exercise intervention as this was the only study to achieve statistically significant 158 improvements in cognitive function. 9 Since the frequency, intensity and duration of this 159 programme were all greater than the other studies, and due to the heterogeneity of the 160 interventions, it is difficult to determine whether one, some, or all of these factors are 161 responsible for the enhanced effects. Equally, as previously discussed, the participants' Similarities do exist between some of these recommendations and the findings from this 174 review, specifically relating to exercise intensity. The guidelines indicate that moderate-to-175 vigorous intensity activity provides greater health benefits, and this also could be suggested 176 from this review, in relation to improving cognitive function in residents with dementia.
177
Although no standardised measure of intensity was used across all six studies it can be assumed 178 that some interventions were more intense than others. Two studies investigated the effects of 179 a walking programme, however, one instructed participants to walk at a self-selected speed 180 with the inclusion of short rest periods, 13 the other to walk at the fastest pace possible without 181 stopping. 12 Whilst both studies maintained cognition levels, the latter of the two (higher Initially, it could be suggested that incorporating an exercise programme in addition to standard 215 daily activities may provide the most beneficial effects on cognition, since both were continued 216 by the intervention group in the only study to achieve statistically significant improvements. 9 217 However, both multimodal programmes were conducted alongside usual activities, 9,11 so whilst 
